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RENESAS TECHNICAL UPDATE TN-RL*-A055B/E

1. 5.3.10 PLL control register (DSCCTL) (Page 136)
Additional entry to Figure 5 - 11 Format of PLL control register (DSCCTL)

Old:

Figure 5-11. Format of PLL Control Register (DSCCTL)

Address: FO02E5H After reset: 00H R/W
Symbol 7 6 5 4 3 2 1 0
‘ DSFRDIV‘ DSCM ‘ DSCON |

Date: Feb. 24, 2016

New:

Figure 5-11. Format of PLL Control Register (DSCCTL)

Address: FO02E5H After reset: 00H R/W
Symbol 7 6 5 4 3 2 1 0
DSCCTL | 0 ‘ 0 ‘ 0 ‘ 0 ‘ 0 ‘ DSFRDIV‘ DSCM ‘ DSCON |

DSCCTL | 0 ‘ 0 ‘ 0 ‘ 0 ‘ 0

DSFRDIV PLL reference clock divider control
0 No division
1 Divided by 2

DSFRDIV PLL reference clock divider control
0 No division
1 Divided by 2

Remark PLL reference clock is the high-speed system clock (fux).

Remark PLL reference clock is the high-speed system clock (fumx).

DSCM PLL multiplication selection
0 12 times (6 times)
1 16 times (8 times)

DSCM PLL multiplication selection
0 12 times (6 times)
1 16 times (8 times)

Remark The frequency is divided by 2 in the last stage of the PLL oscillator,

therefore the multiplication ratio becomes the value in parentheses.

Remark The frequency is divided by 2 in the last stage of the PLL oscillator,

therefore the multiplication ratio becomes the value in parentheses.

DSCON PLL oscillation and output control
0 Stop
1 Ocsillation, output

DSCON PLL oscillation and output control
0 Stop
1 Qcsillation, output

Caution Be sure to clear bits 3 to 7 t0 0.

(c) 2016. Renesas Electronics Corporation. All rights reserved.

RENESAS

Caution 1. Be sure to clear bits 3 to 7 to 0.

Caution 2. Be sure to set the DSCON bit to 0 before changing DSFRDIV and DSCM.
Caution 3. Do not set the DSCON bit to 0 while the PLL clock is selected as the system clock.
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2. 5.4.5 PLL (Phase Locked Loop) (Page 142)

Incorrect descriptions revised to Caution 2.

Old:

Caution 1. When switching from PLL mode to the internal high-speed oscillation clock and the

high speed system clock, stop the function (USB function controller) that
provides the PLL output clock (ferr).
Caution 2. PLL operations cannot be performed while the subsystem clock is.

operating

RENESAS

Date: Feb. 24, 2016

New:

Caution 1. When switching from PLL mode to the internal high-speed oscillation clock and the

high speed system clock, stop the function (USB function controller) that provides the PLL

output clock (ferr).

Caution 2. Do not set the DSCON bit to 1 to start the PLL operating while the subsystem

clock is the operating clock for the CPU.
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3. 5.6.4 Example of setting PLL circuit (Page 148)

Incorrect descriptions revised to 5.6.4 Example of setting PLL circuit.

Old:

[Register settings] Set the register in the order of <1> to <5> below.

<1> Set the DSFRDIV bit and DSCM bit in the DSCCTL register to set the PLL multiplication

and division.
7 6 5 4 3 2 1 0
DSFRDIV DSCM DSCON
DSCCTL
0 0 0 0 0 0/1 0/1 0

<2> Set the RDIV1, RDIVO bits of the MCKC register to set the division of the system clock.

7 6 5 4 3 2 1 0
RDIV1 RDIVO | CKSELR
MCKC
0 0 0 0 0 011 011 0

AMPHSO0 and AMPHS1 bits: These bits are used to specify the oscillation mode of the XT1

oscillator.

<3> Set (1) the DSCON bit of the DSCCTL register to operate the PLL circuit Note.

7 6 5 4 3 2 1 0
DSFRDIV | DSCM DSCON
DSCCTL
0 0 0 0 0 0/1 0/1 1

<4> Wait for 40 ..s by using software.

<56> Set (1) the CKSELR bit of the MCKC register to select PLL output for the system clock.

7 6 5 4 3 2 1 0
RDIV1 RDIVO | CKSELR
MCKC
0 0 0 0 0 01 01 1

Note After the X1 oscillator clock stabilizes, allow at least 1 u s to elapse before operating
the PLL. When operating the PLL again after it has been stopped, wait for at least 4 us

before operating.

RENESAS

Date: Feb. 24, 2016

New:

[Register settings] Set the register in the order of <1> to <5> below.

<1> Set the HIOSTOP bit in the CSC register to make the high-speed on-chip oscillator run.

7 6 5 4 3 2 1 0
HIOSTOP
CsC Note
01 0/1 0 0 0 0 0 0

<2> Set the DSFRDIV bit and DSCM bit in the DSCCTL register to set the PLL multiplication

and division.
7 6 5 4 3 2 1 0
DSFRDIV DSCM DSCON
DSCCTL
0 0 0 0 0 0/1 0/1 0

<3> Set the RDIV1, RDIVO bits of the MCKC register to set the division of the system clock.

7 6 5 4 3 2 1 0
RDIV1 RDIVO | CKSELR
MCKC
0 0 0 0 0 01 0M 0

AMPHSO0 and AMPHS1 bits: These bits are used to specify the oscillation mode of the XT1

oscillator.

<4> Set (1) the DSCON bit of the DSCCTL register to operate the PLL circuit Note.

7 6 5 4 3 2 1 0
DSFRDIV | DSCM DSCON
DSCCTL
0 0 0 0 0 0/1 01 1

<5> Set (1) the CKSELR bit of the MCKC register to select PLL output for the system clock.

7 6 5 4 3 2 1 0
RDIV1 RDIVO | CKSELR
MCKC
0 0 0 0 0 0/1 0/1 1
Page 5 of 22
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<6> Use software to set up a wait of 65 ps.""**

<7> Set the HIOSTOP bit in the CSC register to stop the high-speed on-chip oscillator.N*¢?

7 6 5 4 3 2 1 0
HIOSTOP
CsC Note
0M1 01 0 0 0 0 0 17

<8> When the PLL clock frequency divided by 2, 4, or 8 is selected as the main system clock
(fwain), set the MCMO bit in the CKC register to select the source for deriving the main system

clock as a signal with a frequency (fi4) of up to 24 MHz.

7 6 5 4 8 2 1 0
CLS CSss MCS MCMO
CKC
0N 01 0 0 0 0 0 0

Note 1. No setting is required to change to the PLL while the CKSELR bit is 1.

When setting the CKSELR bit to 1, ensure that the high-speed on-chip oscillator is
running.

Note 2. After oscillation by the X1 oscillator clock has become stable, allow at least 1 us to
elapse before starting the PLL. When restarting the PLL after it has been stopped, wait
for at least 4 us before using it in operations.

Note 3. Wait for 40 us for oscillation by the oscillator clock to become stabled if the HHOSTOP

bit is not set to 0.

RENESAS

Date: Feb. 24, 2016

Page 6 of 22



RENESAS TECHNICAL UPDATE TN-RL*-A055B/E

4. 5.6.5 CPU clock status transition diagram (Page 149)

Incorrect descriptions revised to Figure 5 - 18 CPU Clock Status Transition Diagram

Id:

High-speed on-chip oscillation: Woken u

up
Powe, oN X1 oscliation/EXCLK nput: Stops (input port mode)
XT1 oscillation/EXCLKS input: Stops (input port mode)
PLL: Stops

(A) Resel release Voo = Lower limit of the operating voltage range
(release from the reset state triggered by the LVD circuit or an extemal reset)

igh-speed on-chip oscillation: Operating
oo EXGIR input: Stops (input port mode)

Tt osm\lanonlEXCLKS input: Stops (input port mode)

XT1 oscillation/EXCLKS input: Selectable by CPU it highapeed
n-chip oscillation

CPU: high-speed
on-chip oscillation
— STOI

igh-speed on-chip oscilation: Stops
X1 oscillation/EXCLK input: Stop:

T1 oscilalionEXCLKS input: Gscillatable
PLL: Stops

High-speed on-chip oscillation: Operating ®)
X1 oscilation/EXCLK input: Selectable by CPU ErU: Operaind

High speed an-ehip osclafor: Osclltable
X1 oscillation/EXCLK in

ratin
T SSCHAToNEXCLKS mputl Gecitable
PLL: Operating

CPU: high-speed
on-chip oscillation
- SNOOZE

High-speed on-chip osoilaton: Operating
X1 oscillation/EXCLK input: Stops
XT1 oscilatlonEXCLKS input: Stops

L)

Operating

'CPU: high-speed

High-speed on-chip oscillation: Osmllalable
X1 oscillation/EXCLK input: Ope

XT1 oscilationEXCLKS input. Osciltable
PLL: Operating

with X1 oscillation or
EXCLK on-chip oscillation
HALT

High-speed on-chip oscillation: Operating
X1 oscillation/EXCLK input: Oscillatable

Pl
(Divided by 2)
= HALT
| XT1 osclllanon/EXCLKS input: Oscillatable

(D)

CPU; i
with XT1 §§c.na‘.%n

EXCLKS input

High-speed on-<hip oscilation: Selectable by CPU
X1 oscillation/EXCLK input: Oper

XT1 oscillation/EXCLKS input: Seecable by CPU
PLL: Stops

(1)

PU: Operating
with X1

oscillation or
EXCLK input

High-spoed on-chip osaillaion: Selectable by CPU
X oscilation/EXCLK inpul: Selectable by G

XT1 oscillation/EXCLKS input: Operating

PLL: Stops

CPU: XT1

oscillation/
EXCLKS
input > HALT.

High-speed on-chip oscillation: Slops
XT oscillation/EXCLK input: Stoy

X1 oscilation/EXCLKS input: Oscillatable
PLL: Stop:

CPU: X1
oscillation/
EXCLK

input -> STOP

CPU: X1
oscillation/
EXCLK

input > HALT,

High-speed on-chip oscillation: Oscillatable
X1 oscillation/EXCLK input: Oscillatable

XT1 oscillation/EXCLKS input: Operating
: Stops

(N)

CPU: Operatin

with X1 osaiation or Fiah-specd on cip sclatr: Osclatable

X1 oscillation/EXCLK input: Opera

High-speed on-chip osclllalwn Osmnatable

X1 oscillation/EXCLK in| rating LK input
XT1 oscnlalmnlEXCLKS mpul Oscwl\atable «[%59'311&11 XT1 oscillation/EXCLKS input: Oscmatable

PLL: Operating

CPU: Operating
with X1 oscillation or

ling

CPU: Operal
High-speed on-chip ascmauon Oscﬂlalable oy Operst
X1 oscillation/EXCLK input: et EXCLK input Incorrect
XT1 oscillation/EXCLKS input: Oscll\a(able (PLL mode) mode)

(Divided by 4) (Divided by 8)

PLL: Operating

J High-speed on-chip oscillation: Oscil\alable
X1 oscillation/EXCLK input: Oper:
XT1 oscilationEXCLKS input. Osciltable

U: X1 oscillation)

High-speed on-chip oscillation: Oscillatable EXCLK input PLL: Operating
X1 oscillation/EXCLK input: Operating (PLL mode)

XT1 oscillation/EXCLKS input: Oscillatable (Divided by &)

PLL: Operating = HALT

RENESAS

Date: Feb 24, 2016

High-speed on-chip oscillation: Woken u

Power ON X1 oscliation/EXCLK nput: Stops (input port mode)
XT1 oscillation/EXCLKS input: Stops (input port mode)
PLL: Stops

Voo = Lower limit of the operating voltage range

(release from the reset state triggered by the LVD circuit or an external reset)

XT1 oscillation/EXCLKS input: Stops (input port mode)

High-speed on-chip oscillation: Operating
X1 oscillation/EXCLK input: Stops (input port mode)
PLL: Stops

Hiahvapeed on-eip osclaio: Oparating
X1 oscilation/EXCLK input: Selectabl

CPU: Operating

le
XT1 osul\a(lon/EXCLKSl put: Seleclable by CPUj
PLL: Stops

CPU: high-speed

with high-speed
on-chip oscillation
~ STOP

on-chip oscillation

PLL: Stops

High-speed on-chip oscwllahon Oscnllalable

[High-speed on-chip oscillation: Slops
X1 oscillation/EXCLK input: Stoj
11 oscilaionEXCLKS input: Gscilatable

CPU: Operating
with X1 oscillation or

9!
X1 oscillation/EXCLK iny
XT1 oscwllalmnIEXCLKS |npu| OSC|HalabIe

LK input
(PLL mode)

PLL: Operating
CPU: high-speed

on-chip oscillation
- SNOOZE

L)
PLL: Stops

CPU: Operating CPU: high-speed

High-speed on-chip oscillation: Operanng
X1 oscillation/EXCLK input: Sto
XT1 oscilalion/EXCLKS input. Slops

High-speed on-chip oscillation: Oscil\atable
X1 oscillation/EXCLK input: Oper

with X1 oscillation or
K

input on-chip oscillation
—» HALT

ratin
T+ oscilationEXCLKS input. Osciltable
PLL: Operating

ode)

SHALT High-speed on-chip oscillation: Operating

X1 oscillation/EXCLK input: Oscillatable

PLL: Stops

(D)

XT1 oscillation/EXCLKS input: Oscillatable

CPU: Operating

with XT1 oscillation
High-speed on-chip oscilltion: Selectable by CPU

X1 oscillation/EXCLK input: Operating
XT1 oscillation/EXCLKS input: Seleciable by CPU
PLL: Stops

or
EXCLKS input

High-speed on-chip oscillation: Selectable by CPU
PU

g
X1 oscillation/EXCLK input: Selectable by CI PU: Operating
i with X1

oscillation or

XT1 oscillation/EXCLKS input: Operating

EXCLK input

(1)

CPU;: XT1
oscillation/
input - HALT

CPU: X1
oscillation/

High-speed on-chip oscillation: Oscillatable
XT oscillation/EXCLK input: Oscillatable
XT1 oscillation/EXCLKS input: Operating

XCLK
input -> STOP,

CPU: X1
oscillation/
EXCLK

input > HALT,

High-speed on-chip oscillation: Stops
X1 oscillation/EXCLK input: Stops
XT1 oscillationEXCLKS input. Gscilatable

N)

High-speed on-chip oscillation: Osci\lalable
X1 oscillation/EXCLK input: Oper

T oaebonEXCLKY bt Oecinstable
PLL: Stops

CPU: Operating
with X1 oscillation or

input
(PLL mode)

High-speed on-chip oscillation: Oscmatable
X1 oscillation/EXCLK input: Ope

XT1 oacilalionEXCLKS input, Osciltable
PLL: Operating

CPU: Operating

High-speed on-chip oscillation: Oscll\atahle
X1 oscillation/EXCLK input: Operal e e of
XT1 aacilanonEXCLKS mput. Osciltable

PLL: Operating

(PLL mode)
> HALT
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5. 5.6.5 CPU clock status transition diagram

Table 5 - 4 CPU Clock Transition and SFR Register Setting Examples

(pages 150 to 154)

Old:

(2) CPU operating with high-speed system clock (C) after reset release (A)

(The CPU operates with the high-speed on-chip oscillator clock immediately after a reset

release (B).)

(Setting sequence of SFR registers)

»
»

Date: Feb. 24, 2016

New:

(2) CPU operating with high-speed system clock (C) after reset release (A)

(The CPU operates with the high-speed on-chip oscillator clock immediately after a reset

release (B).)

(Setting sequence of SFR registers)

»
»

Setting Flag of SFR Register | CMC Register™*®"' | OSTS | CSC 0STC CKC
Register|Register| Register |Register

Status Transition EXCLK[OSCSEL AMPH MSTOP MCMO
(A) > (B)—> (C) 0 1 0 Note 2 0 Must be 1

(X1 clock: 1 MHz < fx < 10 MHz) checked

(A)— (B)—>(C) 0 1 0 Note 2 0 Must be 1

(X1 clock: 10 MHz < fx < 20 MHz) checked

(A) > (B) > (C) 1 1 x Note 2 0 Must not be 1
(external main clock) checked

RENESAS

Setting Flag of SFR Register | CMC Register™*' | OSTS | CSC 0STC CKC
Register|Register| Register |Register
Status Transition EXCLKOSCSEL AMPH MSTOP MCMO
(A) > (B) > (C) 0 1 0 Note 2 0 Must be 1
(X1 clock: 1 MHz < fx <10 MHz) checked
(A) > (B) > (C) 0 1 1 Note 2 0 Must be 1
(X1 clock: 10 MHz < fx < 20 MHz) checked
(A)—> (B) > (C) 1 1 X Note 2 0 Must not be 1
(external main clock) checked
Page 8 of 22
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Old:
(4) CPU clock changing from high-speed on-chip oscillator clock (B) to high-speed system
clock (C)

Date: Feb. 24, 2016

New:
(4) CPU clock changing from high-speed on-chip oscillator clock (B) to high-speed system
clock (C)

(Setting sequence of SFR > (Setting sequence of SFR >
registers) registers)
ing Flag of SFR Register CMC Register"®®’ OSTS | CSC | OSTC Register | CKC ing Flag of SFR Register CMC Register**" OSTS | CSC | OSTC Register | CKC
Register|Register| Register Register|Register| Register
Status Transition Status Transition
EXCLK|OSCSEL| AMPH MSTOP MCMO EXCLK|OSCSEL| AMPH MSTOP MCMoO
(B) > (C) 0 1 0 Note 2 0  |Must be checked| 1 (B) > (C) 0 1 0 Note 2 0  |Must be checked| 1
(X1 clock: 1 MHz < fx < 10 MHz) (X1 clock: 1 MHz < fx < 10 MHz)
(B) > (C) 0 1 1 Note 2 0  |Must be checked| 1 (B) > (C) 0 1 1 Note 2 0  |Must be checked| 1
(X1 clock: 10 MHz < fx <20 (X1 clock: 10 MHz < fx < 20
MHz) MHz)
(B) »(D).. 1 1 X Note 2 0 Must not be 1 (B) —>.(C) 1 1 X Note 2 0 Must not be 1
(external main clock) checked (external main clock) checked
e e
Unnecessary if these Unnecessary if the CPU is Unnecessary if these Unnecessary if the CPU is
registers are already set operating with the high-speed registers are already set operating with the high-speed
system clock system clock
(6) CPU clock changing from high-speed system clock (C) to high-speed on-chip oscillator (6) CPU clock changing from high-speed system clock (C) to high-speed on-chip oscillator
clock (B) clock (B)
(Setting sequence of SFR registers) > (Setting sequence of SFR registers) >
Setting Flag of SFR Register CSC Register Oscillation accuracy CKC Register Setting Flag of SFR Register CSC Register Oscillation accuracy CKC Register
HIOSTOP stabilization time MCMO HIOSTOP stabilization time MCMO
Status Transition Status Transition
(C) > (B) 0 Note 0 (C) > (B) 0 Note 0
Unnecessary if the CPU is operating with Unnecessary if the CPU is operating with
the high-speed on-chip oscillator clock the high-speed on-chip oscillator clock
Note When FRQSEL4 =0: 18 usto65 us Note When FRQSEL4 =0:18 usto65 us
When FRQSEL4=1:18 usto75 us When FRQSEL4 =1:18 psto 135 us
Page 9 of 22
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Old:

(8) CPU clock changing from subsystem clock (D) to high-speed on-chip oscillator clock (B)

(Setting sequence of SFR registers)

»
»

Date: Feb. 24, 2016

New:

(8) CPU clock changing from subsystem clock (D) to high-speed on-chip oscillator clock (B)

(Setting sequence of SFR registers)

»
»

Setting Flag of SFR Register CSC Register Oscillation CKC Register Setting Flag of SFR Register CSC Register Oscillation CKC Register
Status Transition HIOSTOP accuracy css Status Transition HIOSTOP accuracy css
stabilization time stabilization time
(D) — (B) 0 Note 0 (D) - (B) 0 Note 0

=11

Unnecessary if the CPU is operating with
the high-speed on-chip oscillator clock

Note When FRQSEL4 =0:18 usto65 us

RENESAS

Note When FRQSEL4 =0:18 usto65 us

When FRQSEL4 =1:18 usto135 us

Unnecessary if the CPU is operating with
the high-speed on-chip oscillator clock

Page 10 of 22
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Old:

(10) o.CPU_clock changing from high-speed on-chip oscillator clock (B).to high-speed.
system clock (PLL.mode) (divided by 2) (K)

....2.CPU clock changing from high-speed on-chip oscillator clock (B).to high-speed.
system clock (PLL mode) (divided by 8) (P)

e CPU clock changing from high-speed system clock (C) to high-speed system clock

(PLL mode) (divided by 2) (K)

* CPU clock changing from high-speed system clock (C).to high-speed system.
clock (PLL mode) (divided by 4) (N)

(Setting sequence of SFR registers)

»
»

etting Flag of SFR Register DSCCTL. MCKC. Waiting for. | MCKC.
Register Register Oscillation. | Register
Status Transition DSERDIV | DSCM | RDIV1 | RDIVO Stabilization CKSELR
(B).— (K) 0/1 0/1 o 0/1 40us 1
(B).=>.(N)
(B).—.(P)
(C)=(K)
(C).=.(N)
(C)—.(P)

RENESAS

Date: Feb. 24, 2016

New:

(10) ¢ CPU clock changing from high-speed on-chip oscillator clock (B) to high-speed system

clock (PLL mode) (K)

e CPU clock changing from high-speed system clock (C) to high-speed system clock (PLL

mode) (N)

Continue

Page 11 of 22
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Date: Feb. 24, 2016

O Setting scguence of SFR registers[] >
" DSCCT " MCKC
. . . Note 1 OSTS CSC OSTC n : Waiting for Waiting for .
etting Flag of SFR Register | CMC Register Register Register Register DSCCTL Register MCKC Register Oscillation IIE{ _ Oscillation Registe
S egister o r
Status Transition DSFRDI Stabilizatio Stabilizatio ~siesET
EXCLK | OSCSEL | AMPH MSTOP v DSCM RDIV1 | RDIVO n DSCON | n R
B) — (K (divided by 2) 0/1 1 0/1 Note 2 0 Must be checked | 0/1 0/1 0 0 1 1
B) — (K) (divided by 4) 0/1 1 0/1 Note 2 0 Must be checked | 0/1 0/1 0 1 1us 1 40us 1
B) — (K) (divided by 8) 0/1 1 0/1 Note 2 0 Must be checked | 0/1 0/1 1 0 1 1

Note 1. Writing to the clock operating mode control register (CMC) can only proceed once and must be by an 8-bit memory manipulation instruction after release from the reset state.

Note 2. Set the oscillation stabilization time in the oscillation stabilization time select register (OSTS) as follows.

O Desired oscillation stabilization time setting of the oscillation stabilization time counter status register (OSTC) < Oscillation stabilization time set in the OSTS register

Caution: Completion of clock switching after the CKSELR bit has been set to 1 requires up to 2 clock cycles when the FRQSEL4 bit is 1, and up to 10 clock cycles when the FRQSEL4 bit is 0. Until

the clock switching is completed, do not stop the high-speed on-chip oscillator.

O Setting sequence of SFR registers] >
i : CsC - . DSCCTL MCKC Waiting for CsC CKC
Status Transition ing Flag of SFR Register | Register DSCCTL Register MCKC Register Register Register Oscillagtion Register Register
HIOSTOP DSFRDIV DSCM RDIV1 RDIVO DSCON CKSELR ST HIOSTOP MCMO
(€) - (N) (divided by 2) ohetes 0/ 0/ 0 0 1 qNote3 qNote3 0
(C) ~ (N) (divided by 2) Qs on on 0 1 1 e 135us"*"** phee 0
(C) = (N) (divided by 2) ohetes 0/1 0/1 1 0 1 qNotes qNote3 0

Note 3. No setting is required to change to the PLL while the CKSELR bit is 1. When setting the CKSELR bit to 1, ensure that the high-speed on-chip oscillator is running.

Note 4. Wait for 40 us for oscillation by the oscillator clock to become stable if the HIOSTOP bit is not set to 0

(c) 2016. Renesas Electronics Corporation. All rights reserved.

RENESAS
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Old:

(11) e« CPU clock changing from high-speed system clock (PLL mode).(divided by 2) (K) to

high-speed on-chip oscillator clock (B)

to high-speed on-chip oscillator clock (B)

e CPU clock changing from high-speed system clock (PLL mode) (divided by 2) (K) to

high-speed system clock (C)

¢ CPU clock changing from high-speed system clock (PLL.mode) (divided by 4).

(N) to.high-speed system clock (C)

(Setting sequence of SFR registers)

v

Date: Feb. 24, 2016

New:

(11) ¢ CPU clock changing from high-speed system clock (PLL mode) (K) to high-speed

on-chip oscillator clock (B)

e CPU clock changing from high-speed system clock (PLL mode) (N) to high-speed

system clock (C)

tting Flag of SFR Register i - MCKC | waiting | DSCCTL
CSC Register | waiting for Register | for g Register
Oscillation clock
HIOSTOP Stabilization | cKSELR DSCON
Status Transition change
K B) FRQSEL4=0 0 18~65 0 256 0
(K) — (B) = us cloke
(K) —» (B) FRQSEL4=1 18~135 ps 16 clock

ing Flag of SFR Register
Status Transition

CKSELR

(K).=.(B)
(N).—.(B)
(P) —.(B)
(K).=.(C)
(N).=.(C)
(P)=.(C)

0

(c) 2016. Renesas Electronics Corporation. All rights reserved.

RENESAS

Continue
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0 Scttina sequence of SFR registers]

Date: Feb. 24, 2016

»
»

Flag of SFR Register
Status Transition

CKC
Register

MCMO

Waiting for
clock change

DSCCTL
Register

DSCON

(N) - (C) (divided by 2) (RDIV1,0 = 00)
High-speed system clock (fMX) = 16MHz

(N) - (C) (divided by 2) (RDIV1,0 = 00)
High-speed system clock (fMX) = 12MHz

(N) - (C) (divided by 2) (RDIV1,0 = 00)
High-speed system clock (fMX) = 8MHz

(N) - (C) (divided by 2) (RDIV1,0 = 00)
High-speed system clock (fMX) = 6MHz

(N) - (C) (divided by 4) (RDIV1,0 = 01)
High-speed system clock (fMX) = 16MHz

(N) - (C) (divided by 4) (RDIV1,0 = 01)
High-speed system clock (fMX) = 12MHz

(N) - (C) (divided by 4) (RDIV1,0 = 01)
High-speed system clock (fMX) = 8MHz

(N) - (C) (divided by 4) (RDIV1,0 = 01)
High-speed system clock (fMX) = 6MHz

(N) - (©) (divided by 8) (RDIV1,0 = 10)
High-speed system clock (fMX) = 16MHz

(N) - (C) (divided by 8) (RDIV1,0 = 10)
High-speed system clock (fMX) = 12MHz

(N) - (C) (divided by 8) (RDIV1,0 = 10)
High-speed system clock (fMX) = 8MHz

(N) - (C) (divided by 8) (RDIV1,0 = 10)
High-speed system clock (fMX) = 6MHz

3 Clock

4 Clock

6 Clock

8 Clock

2 Clock

2 Clock

3 Clock

4 Clock

2 Clock

2 Clock

2 Clock

2 Clock

RENESAS
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Oid:

(12) « HALT mode (E) set while CPU is operating with high-speed on-chip oscillator clock (B)
e HALT mode (F) set while CPU is operating with high-speed system clock (C)
e HALT mode (G) set while CPU is operating with subsystem clock (D)
e HALT mode (L) set while CPU is operating with high-speed system clock (PLL mode)
(divided by 2) (K)
¢ HALT mode (Q) set while CPU. is operating with high-speed system clock (PLL..
mode) (divided by 4) (N)

AAAAAAAA ¢ HALT. mode (Q).set . while CPU is operating with high-speed system clock (PLL.
mode) (divided by 8) (P)

Status Transition Setting

(B) > (E) Executing HALT instruction
(C)—>(F)

(D) > (G)
(K)—> (L)
(N).=.(Q)
(P).=.(Q)

Date: Feb. 24, 2016

New:

(12) « HALT mode (E) set while CPU is operating with high-speed on-chip oscillator clock (B)

o HALT mode (F) set while CPU is operating with high-speed system clock (C)

¢ HALT mode (G) set while CPU is operating with subsystem clock (D)

e HALT mode (L) set while CPU is operating with high-speed system clock (PLL mode)
(K)

e HALT mode (O) set while CPU is operating with high-speed system clock (PLL mode)
(N)

Status Transition Setting

(15) « STOP mode () set while CPU is operating with high-speed system clock (PLL mode)
(divided by 2) (K)

-..5TOP. mode (1) set while CPU is operating with_high-speed system clock (PLL. mode)
(divided by 4) (N)

-..5TOP . mode (1) set while CPU is operating with_high-speed system clock (PLL.mode)
(divided by 8) (P)

Switch from PLL mode operation to high-speed.on-chip oscillator clock and high-speed
system clock operations

(refer to 5.6.5.(11)) and stop the PLL (DSCON = 0), then execute the STOP instruction

RENESAS

(B) — (E) Executing HALT instruction
(C)—(F)
(B) - (G)
(K)y—> (L)
(N) — (0)

(15) » Changing to STOP mode (I) from the high-speed system clock (PLL mode) as the
operating clock for the CPU (K)
Switch to high-speed system clock operation from PLL mode, stop the PLL (DSCON = 0), and

then execute the STOP instruction.
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6.5.6.6 Condition before changing CPU clock and processing after changing

CPU clock (pages 157 158)

Old:

Table 5-5. Changing CPU Clock (1/3)

Date: Feb. 24, 2016

New:
Table 5-5. Changing CPU Clock (1/3)

CPU Clock

Before Change | After Change

Condition Before Change

Processing After Change

CPU Clock

Before Change | After Change

Condition Before Change

Processing After Change

X1 clock

(omitted)

PLL clock

Oscillation of PLL
¢ DSCON =1

RENESAS

X1 clock

(omitted)

PLL clock

Oscillation of PLL

¢ DSCON =1

Enabling oscillation of high-speed
on-chip

oscillator

- HIOSTOP =0

- The oscillation accuracy
stabilization time

has elapsed
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Old:

Table 5-5. Changing CPU Clock (2/3)

Date: Feb. 24, 2016

New:

Table 5-5. Changing CPU Clock (2/3)

CPU Clock Condition Before Change Processing After Change CPU Clock Condition Before Change Processing After Change
Before Change | After Change Before Change | After Change
External main | High-speed Enabling oscillation of high-speed | External main system clock input External main | High-speed Enabling oscillation of high-speed | External main system clock input
system clock | on-chip on-chip oscillator can be disabled (MSTOP = 1). system clock | on-chip on-chip oscillator can be disabled (MSTOP = 1).

oscillator clock

*« HIOSTOP =0
o After elapse of oscillation
accuracy stabilization time

oscillator clock

*« HIOSTOP =0
o After elapse of oscillation
accuracy stabilization time

X1 clock Transition not possible - X1 clock Transition not possible -
XT1 clock Stabilization of XT1 oscillation External main system clock input XT1 clock Stabilization of XT1 oscillation External main system clock input
¢ OSCSELS =1, EXCLKS =0, can be disabled (MSTOP = 1). e OSCSELS =1, EXCLKS =0, can be disabled (MSTOP = 1).
XTSTOP =0 XTSTOP =0
o After elapse of oscillation » After elapse of oscillation
stabilization time stabilization time
External Enabling input of external clock External main system clock input External Enabling input of external clock External main system clock input
subsystem from the EXCLKS pin can be disabled (MSTOP = 1). subsystem from the EXCLKS pin can be disabled (MSTOP = 1).
clock ¢ OSCSELS =1, EXCLKS =1, clock ¢ OSCSELS =1, EXCLKS =1,
XTSTOP =0 XTSTOP =0
PLL clock Oscillation of PLL - PLL clock Oscillation of PLL -
¢ DSCON =1 ¢ DSCON =1
(omitted) Enabling oscillation of high-speed

RENESAS

on-chip
oscillator
- HIOSTOP =0

- The oscillation accuracy
stabilization time

has elapsed

(omitted)
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7. 7.3.4 Real-time clock control reqgister 1 (RTCC1)

Additional entry to Figure 7 - 5 Format of Real-time clock control register 1 (RTCC1) (2/2)

Date: Feb. 24, 2016

Old:

RWAIT Wait control of real-time clock 2

0 Sets counter operation.

1 Stops SEC to YEAR counters. Mode to read or write counter value

New:

RWAIT Wait control of real-time clock 2

0 Sets counter operation.

1 Stops SEC to YEAR counters. Mode to read or write counter value

This bit controls the operation of the counter.

Be sure to write “1” to it to read or write the counter value.

As the internal counter (16-bit) is continuing to run, complete reading or writing within one second and turn
back to

0.

When RWAIT = 1, it takes up to one cycle of fRTCuntil the counter value can be read or written (RWST = 1).
When the internal counter (16-bit) overflowed while RWAIT = 1, it keeps the event of overflow until RWAIT =
0, then counts up.

However, when it wrote a value to second count register, it will not keep the overflow event.

RENESAS

This bit controls the operation of the counter.

Be sure to write “1” to it to read or write the counter value.

As the internal counter (16-bit) is continuing to run, complete reading or writing within one second and turn
back to

0.

When RWAIT = 1, it takes up to one cycle of fRTC until the counter value can be read or written (RWST =
1)... Notes1,2

When the internal counter (16-bit) overflowed while RWAIT = 1, it keeps the event of overflow until RWAIT =
0, then counts up.

However, when it wrote a value to second count register, it will not keep the overflow event.

Note1. When setting RWAIT=1 during 1 operating clock (frrc), after setting RTCE=1, it may take two
clock time of the operation clock (frrc), until RWST bit is set to "1".

When setting RWAIT=1 during 1 operating clock (frrc), after returning from a stand-by (HALT
mode, STOP mode and SNOOZE mode), it may take two clock time of the operation clock

(frrc), until RWST bit is set to "1".

Note2.
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8. 2.4 Block Diagrams of Pins Figure 2-7. Pin Block Diagram for Pin Type

7-1-4(Page 32

Old:

Figure 2-7. Pin Block Diagram for Pin Type 7-1-4
EVoo

~")  WReu
A\ PU register
(PUmn) §l o ”:% P-ch

Alternate
function

RD

l <

»
3
— | WRPORT
g EVoo
o ,L Output latch
E[ o Lt >
= | WReums h@—' P-ch
& PMS register b »-© Pmn
WReM ‘Do—' N-ch
A\ PM register -
(PMmn)
WRPOM EVss
POM register
(POMmn)
Alternate function
(SAU)
Alternate function
(other than SAU)
N
Remarks 1. For alternate functions, see 2.1 Port Function.

2, SAU: Serial array unit

RENESAS

Date: Feb. 24, 2016

New:

WRPU

Figure 2-7. Pin Block Diagram for Pin Type 7-1-4

EVoo

PU register
(PUmn) é o

Alternate

function

RD

WRPORT

4

Internal bus

N\
WRPMS

Output latch

(Pmn) J

PMS register

WRpPM

@ Pmn

WRpPOM

PM register
(PMmn)

N

POM register
(POMmn)

Alternate function
(SAU)

Alternate function
(other than SAU)

Caution A through current may flow through if the pin is in the intermediate potential,

because the input buffer is also turned on when the pin is in N-ch open-drain output

mode by port output mode register (POMXx).

Remarks 1. For alternate functions, see 2.1 Port Function.

2. SAU: Serial array unit.
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9. 2.4 Block Diagrams of Pins Figure 2-9. Pin Block Diagram for Pin Type

8-1-4(Page 34

o
o

5

WRPU

r

PU register
(PUmn)

WRPIM

T

PIM register
(PIMmn)

Alternate
function

RD

I

Internal bus

WRPORT

Output latch

(Pmn)
WRpPM

PM register

i

(PMmn)
WRPMs

& PMS register

POM register
(POMmn)
Alternate function
SAU

Alternate function
A~ (other than SAU)

WRPOM

5

Remarks 1.

2.

QO Pmn

For alternate functions, see 2.1 Port Function.

SAU: Serial array unit

RENESAS

Date: Feb. 24, 2016

New:
M WRPU EVoo
£ PU register T
(PUmn) [ | Pen
WRPIM

i PIM register
(PIMmn)
Alternate
function

fé

(7]
>
o
©
c
=
2| WRrorT
£
Output latch
(Pmn)
WRPM
PM register QO Pmn
PMmn -
WRPMS ¢
& PMS register
~ EVss
WRPOM
Py POM register
~ (POMmn)
Alternate function
(SAU)
Alternate function
LA~ (other than SAU)

Caution 1 A through current may flow through if the pin is in the intermediate potential,
because the input buffer is also turned on when the pin is in N-ch open-drain output
mode by port output mode register (POMXx).

Caution 2 Because of TTL input buffer structure, if the port input mode register (PIMx) is set in
TTL input buffer, a through current may flow through in the case of high level input. It
is recommended to input a low level to prevent a through current.

Remarks 1. For alternate functions, see 2.1 Port Function.

2. SAU: Serial array unit
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10. 2.4 Block Diagrams of Pins Figure 2-10. Pin Block Diagram for Pin

Type 8-3-4(Page 35)

WRPU EVoo
M é PU register T
(PUmn) P-ch
WRPIM
PIM register
(PIMmn)

WRpMC

PMC register
(PMCmn)

Alternate
function

WRpMs

4@_. PMS register Eveo
Jan Output latch P-ch
™~ Pmn)
WRPM ( QO Pmn
% PM register
(PMmn)
WRPOM
é POM register
(POMmn)
Alterate function
SAU

Alterate function
(other than SAU)

Internal bus

(LA L P-ch
A/D converter ,_ﬂ}—
T N-ch
Remarks 1. For alternate functions, see 2.1 Port Function.
2, SAU: Serial array unit

RENESAS

Date: Feb. 24, 2016

New:
WRpu EVoo
-]
WRpIM P :.' P-eh
PIM register
(PIMmn)

WRPMC

PMC register
(PMCmn)

Alternate
function

WRpMs

—é—r PMS register EVoo
WRpoRT T
WRPM (Pmn) +~©O Pmn
PM register
(PMmn)
WRPOM
i POM register
(POMmn)

Alternate function
(SAV)

Internal bus

Altemate function
(other than SAU)

L P-ch

(A
A/D converter 4—{5—

T N-ch

Caution 1 A through current may flow through if the pin is in the intermediate potential,
because the input buffer is also turned on when the pin is in N-ch open-drain output
mode by port output mode register (POMXx).

Caution 2 Because of TTL input buffer structure, if the port input mode register (PIMXx) is set in
TTL input buffer, a through current may flow through in the case of high level input. It

is recommended to input a low level to prevent a through current.

Remarks 1. For alternate functions, see 2.1 Port Function.

2. SAU: Serial array unit
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11. 3.2.5 Extended special function registers (2nd SFRs: 2nd Special

Function Registers) (Page 66)

Date: Feb. 24, 2016

Incorrect:
Table 3-6. Extended SFR (2nd SFR) List (5/8)
Address (Special Function Register (SFR) Symbol R/W | Manipulable Bit Range | After Reset
Name 1-bit | 8-bit | 16-bit
(omitted)

F0414H | CFIFO port register CFIFOML[CFIFOM| R/W - v N 00H
F0415H - - - 00H
F0418H | DOFIFO port register DOFIFOML | DOFIFOM | R/W - v S 00H
FO0419H - - - 00H
FO041CH| D1FIFO port register D1FIFOML|D1FIFOM| R/W - y w/ 00H
F041DH - - - 00H
F0420H | CFIFO port selection register | CFIFOSEL R/W - - S 0000H
F0421H

F0422H | CFIFO port control register CFIFOCTR R/W - - \/ 0000H
F0423H

F0428H | DOFIFO port selection register | DOFIFOSEL | R/W - - N 0000H
F0429H

F042CH| DOFEIEQ port control register.| DOFIEOCTR | RW.| = = Y 0000H
F042DH

F042EH | DAFIFO port selection. DAFIFOSEL. |RW | = = ¥ 0000H
FO42FH | register.

RENESAS

Correct:
Table 3-6. Extended SFR (2nd SFR) List (5/8)
Address [Special Function Register (SFR) Symbol R/W | Manipulable Bit Range | After Reset
Name 1-bit | 8-bit | 16-bit
(omitted)
F0414H | CFIFO port register CFIFOML|CFIFOM| R/W - v < 00H
F0415H - - - 00H
F0418H | DOFIFO port register DOFIFOML | DOFIFOM | R/W - y J 00H
FO0419H - - - 00H
F041CH| D1FIFO port register D1FIFOML |D1FIFOM| R/W - v < 00H
F041DH - - - 00H
F0420H | CFIFO port selection register | CFIFOSEL R/W - - \ 0000H
F0421H
F0422H | CFIFO port control register CFIFOCTR R/W - - S 0000H
F0423H
F0428H | DOFIFO port selection register | DOFIFOSEL | R/IW - - \ 0000H
F0429H
FO042AH | DOFIFO port control register DOFIFOCTR | R/W - - \ 0000H
F042BH
F042CH | D1FIFO port selection register | D1FIFOSEL | R/W - - \ 0000H
F042DH
FO42EH | D1FIFO port control register D1FIFOCTR | R/W - - \ 0000H
FO042FH
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